Determinants of circulating soluble transferrin receptor level in chronic haemodialysis patients.
The aim of this study was to identify the factors determining the circulating soluble transferrin receptor (sTfR) concentrations in haemodialysis (HD) patients on maintenance recombinant human erythropoietin (rHuEpo) treatment. In a prospective cross-sectional study, 91 chronic HD patients and 18 anaemic controls with normal renal function were recruited. For each subject, blood samples were measured for complete blood count, reticulocyte count, percentage of hypochromic red cells (% HRC), serum ferritin, serum iron, transferrin saturation (TS), serum erythropoietin (sEpo), C-reactive protein (CRP), and sTfR. HD patients received constant rHuEpo doses and basal sEpo was measured > or = 86 h after the last injection. The age, gender, dialysis vintage, and the above-mentioned parameters were used as independent variables and logarithmic sTfR (log(10)sTfR) as a dependent variable in the forward stepwise multiple regression model. HD patients were similar to controls regarding haematocrit, serum ferritin, TS, and % HRC, but had significantly lower sTfR, sEpo, and reticulocyte index. Univariate analyses showed that the sTfR level strongly correlated with sEpo (r=0.60, P<0.001) and % HRC (r=0.60, P<0.001), and significantly with serum ferritin (r=-0.29, P<0.01), TS (r=-0.27, P<0.05), and dose of rHuEpo administered (r=0.27, P<0.05) in HD patients. sTfR also had a positive correlation with haematocrit (r=0.26, P<0.05), red blood cell (RBC) count (r=0.23, P<0.05), and reticulocyte count (r=0.24, P<0.05), but not with CRP (r=0.16, P>0.05). Multivariate regression analysis disclosed that sEpo, HRC, and serum ferritin were the independent predictors of sTfR level. Overall, the model explained 58.8% of the variability in sTfR (R(2)=0.588, P<0.001). Circulating sTfR is a good index of marrow erythropoietic activity in HD patients during rHuEpo treatment. Its level is also independently up-regulated by functional iron deficiency in the process of enhanced erythropoiesis. Our study showed that sTfR levels quantitatively reflect the integrated effects of iron availability, iron reserves, and erythropoietic stimulation.